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1. Introduction

At RAN5#38, an initial proposal was made in [2] in regards to the specification of RRC message contents for LTE and the Signalling subgroup agreed to follow RAN2 approach as in TS 36.331 [1]. At RAN5 workshop UE LTE-Test joint session RF/RRM subgroup was asked to review the specification of RRC message contents for LTE contribution in [3]. The contribution in [3] proposes some improvements compared to the proposal submitted in [2]. At RAN5#39 the goal is to agree to a baseline assumption for the format of full RRC message contents for LTE test specifications, define the requirements in order to address the adaptation to specific message contents, and the handling of future releases.
In this contribution Motorola discuss RRC message contents for LTE format presentation as it relates to RF/RRM conformance testing. RF/RRM subgroup need to make sure that the adaptation to specific message contents and the handling of future release baseline assumption proposal is also feasible for RF/RRM tests and understood. In this document we also highlight the message contents with exceptions to default message contents in test cases that will be affected by the proposal and how to possibly specify the exceptions.
2. RRC Message Contents for LTE in Core Specification
RAN2 has decided to not provide any tabular format for TS36.331, and the extension mechanisms are still under discussion.  It should be noted that all the RRC messages have not been defined and it is still FFS whether or not the following messages should be introduced: 
· HANDOVER TO E‑UTRA COMMAND (The RRC connection reconfiguration message is currently used, i.e. it is FFS if a specific message is needed)
· UE CAPABILITY INFORMATION COMPACT (The need to introduce a message including a size optimised/ reduced version of the UE capabilities is FFS)

An example of a general message structure is as follows:

DL-DCCH-Message
The DL-DCCH-Message class is the set of RRC messages that may be sent from the E-UTRAN to the UE on the downlink DCCH logical channel.

-- ASN1START

DL-DCCH-Message ::= SEQUENCE {


message




DL-DCCH-MessageType

}

DL-DCCH-MessageType ::= CHOICE {


c1





CHOICE {



dlInformationTransfer




DLInformationTransfer,


handoverFromEUTRAPreparationRequest

HandoverFromEUTRAPreparationRequest,



mobilityFromEUTRACommand



MobilityFromEUTRACommand,



rrcConnectionReconfiguration


RRCConnectionReconfiguration,



rrcConnectionRelease




RRCConnectionRelease,



securityModeCommand





SecurityModeCommand,



ueCapabilityEnquiry





UECapabilityEnquiry,



spare1 NULL


},


messageClassExtension
SEQUENCE {}

}

-- ASN1STOP

An example of a message definition is as follows:

RRCConnectionReconfiguration

The RRCConnectionReconfiguration message is the command to establish or modify an RRC connection. It may convey information for UE and network identification, radio bearer configuration, measurement configuration and security configuration.

Signalling radio bearer: SRB1 or SRB2 (FFS)

RLC-SAO: AM or UM

Logical channel: DCCH

Direction: E-UTRAN to UE

RRCConnectionReconfiguration message
-- ASN1START

RRCConnectionReconfiguration ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




rrcConnectionReconfiguration-r8

RRCConnectionReconfiguration-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensions




SEQUENCE {}


}

}

RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measurementConfiguration


MeasurementConfiguration


OPTIONAL,
-- Need OP


mobilityControlInformation


MobilityControlInformation


OPTIONAL,
-- Need OP


nas-DedicatedInformation


NAS-DedicatedInformation


OPTIONAL,
-- Need OP


radioResourceConfiguration


RadioResourceConfiguration


OPTIONAL,
-- Need OP


securityConfiguration



SecurityConfiguration


OPTIONAL,
-- Cond Handover


ue-RelatedInformation



UE-RelatedInforamtion



OPTIONAL,
-- Need OP


...

}

-- ASN1STOP

An example of RRC information elements is as follows:

SystemInformationBlockType1
The IE SystemInformationBlock1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information blocks.
SystemInformationBlockType1 information element
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




SEQUENCE (SIZE (1..6)) OF SEQUENCE {




plmn-Identity




PLMN-Identity,




cellReservedForOperatorUse

BOOLEAN



},



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






BOOLEAN,



intraFrequencyCellReselection

BOOLEAN




OPTIONAL,
-- Cond CellBarred



cellReservationExtension


BOOLEAN,



csg-Indication





BOOLEAN


},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-60..-28)




-- value range FFS

},



















   -- need FFS

frequencyBandIndicator



INTEGER (1..64),


schedulinInformation



SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {



si-MessageType





SEQUENCE {},








-- FFS


si-Periodicity





ENUMERATED {













ms80, ms160, ms320, ms640},

-- value range FFS


sib-MappingInfo





SEQUENCE {}









-- FFS

},


systemInformationValueTag


INTEGER (0),




-- value is 3..5 bits FFS

...

}

-- ASN1STOP

3. Signalling RRC Message Content Format Proposal

In contribution [3] it discusses how to possibly specify a full RRC message contents with traceability to core specification, easy writing and acceptable readability. Certain aspects however were not fully addressed in the proposal:

The Signalling subgroup has done a comparison of TS36.331 and TS25.331. One important outcome from the comparison concluded that the change in RRC message contents specifications in RAN2 specifications does not allow for the possibility to only handle one version of RAN5 specifications which is our current working procedure.
The way in which RAN5 handled RRC message contents for different releases for TS34.121-1 was to have a release column in the table to provide a release indication as follows:

PHYSICAL CHANNEL RECONFIGURATION message for Inter frequency measurement:

	Information Element
	Value/Remark
	Version

	Message Type
	
	

	UE Information Elements
	
	

	-RRC transaction identifier
	0
	

	-Integrity check info
	
	

	 -message authentication code 
	SS calculates the value of MAC-I for this message and writes to this IE. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I. 
	

	-RRC message sequence number 
	SS provides the value of this IE, from its internal counter.
	

	-Integrity protection mode info
	Not Present
	

	-Ciphering mode info
	Not Present
	

	-Activation time
	Not Present
	

	-New U-RNTI
	Not Present
	

	-New C-RNTI
	Not Present
	

	-RRC State Indicator
	CELL_DCH
	

	-UTRAN DRX cycle length coefficient
	Not Present
	

	CN Information Elements

-CN Information info
	Not Present 
	

	UTRAN mobility information elements

-URA identity
	Not Present
	

	RB information elements

-Downlink counter synchronisation info
	Not Present
	

	PhyCH information elements

-Frequency info
	Not Present
	

	Uplink radio resources

-Maximum allowed UL TX power
	Not Present
	

	Downlink radio resources
	
	

	-CHOICE mode
	FDD
	

	 -Downlink PDSCH information
	Not Present
	R99 and Rel-4 only

	-Downlink information common for all radio links
	
	


Since RAN2 have decided not to provide any tabular format notation for TS36.331 this approach would not be feasible. Especially since RAN2 will most likely present the list of IEs for different releases of a message as follows:
· Each version of a message is an IE with a suffix indicating the release

· RRCConnectionReconfiguration-r8-IEs (for Rel-8)

· RRCConnectionReconfiguration-r9-IEs (will probably be used for Rel-9)
The Signalling subgroup had proposed a few alternatives to solve the issue as follows:
a. For each IE/message, factorized all ASN.1 branches with a “release” column (this can be done in a table or by indention)

b. For each IE/message, import all ASN.1 version directly from RAN2 specification

c. For each IE/message, import only ASN.1 versions that TTCN implementers will need
After reviewing the list the recommendation would be to option b. 

The Signalling subgroup also had some adaptations they proposed to improve readability compared with TS36.331 as follows:
· The format from the core specification is directly reused

· Comments for need, condition, and “OPTIONAL” keywords are removed

· “ENUMERATED” is removed, only the actual value is kept

· Absent IEs are removed

· Lists are created by indexing IEs with [1] ... [x] and repeating them, without brackets and with initial indentation (this ensures easy writing of lists (copy and paste) and easy reading (indexes))

· “SEQUENCE” and “CHOICE” have been left in order to minimise the changes while keeping the opening brackets “{“ (in order to keep track of the structures) 
The Signalling subgroup believe that staying in alignment with RAN2 presentation of RRC message contents in TS36.331 would provide a perfect traceability account and good readability while minimising the work for the specification of LTE RRC message contents in the test specifications.
An example of the Signalling RRC message contents proposal is as follows with the items highlighted in yellow removed and the items highlighted in pink added: 

SystemInformationBlockType1 information element
-- ASN1START
SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




SEQUENCE (SIZE (1..6)) OF SEQUENCE {




plmn-Identity




PLMN-Identity 00001,




cellReservedForOperatorUse

BOOLEAN false


},



trackingAreaCode




TrackingAreaCode 0,



cellIdentity





CellIdentity 3,



cellBarred






BOOLEAN false,



intraFrequencyCellReselection

BOOLEAN true,



OPTIONAL,
-- Cond CellBarred


cellReservationExtension


BOOLEAN false,



csg-Indication





BOOLEAN false

},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-60..-28) -40



-- value range FFS

},



















   -- need FFS

frequencyBandIndicator



INTEGER (1..64) 12,


schedulinInformation



SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {



si-MessageType
[1]




SEQUENCE {} aa,








-- FFS


si-Periodicity
[1]




ENUMERATED {












ms80, ms160, ms320, ms640} ms80,
-- value range FFS


sib-MappingInfo
[1]




SEQUENCE {} cc









-- FFS


si-MessageType
[2]




SEQUENCE {} bb,








-- FFS


si-Periodicity
[2]




ENUMERATED {












ms80, ms160, ms320, ms640} ms80,
-- value range FFS


sib-MappingInfo
[2]




SEQUENCE {}
dd








-- FFS

},


systemInformationValueTag


INTEGER (0) 0,




-- value is 3..5 bits FFS

...

}

-- ASN1STOP
4. Comments on the Signalling Proposal

After reviewing the Signalling subgroup approach selected it appears to be acceptable for RF/RRM conformance testing as well. However, for readability improvement the following recommendation is given:
SystemInformationBlockType1 information element
SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




SEQUENCE (SIZE (1..6)) OF SEQUENCE {



plmn-Identity




00001,




cellReservedForOperatorUse

false



},



trackingAreaCode




0,



cellIdentity





3,



cellBarred






false,



intraFrequencyCellReselection

true,







cellReservationExtension


false,



csg-Indication





false


},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






-40






},



















   

frequencyBandIndicator



12,


schedulinInformation



SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {



si-MessageType
[1]




aa,












si-Periodicity
[1]




ms80,




sib-MappingInfo
[1]




cc,












si-MessageType
[2]




bb,












si-Periodicity
[2]




ms80,




sib-MappingInfo
[2]




dd










},


systemInformationValueTag


0,







...

}

5. Proposal for Open Issues related to Signalling Proposal
In contribution [3] it stated that certain aspects were not fully addressed in the proposal as follows:

· Adapting default message contents to a specific test case

· Handling different releases 

The following example is a proposal for addressing adapting default message contents to a specific test case in RF/RRM conformance specification which is to only add the message contents that are different from the default message contents:

x.x.x
Message contents

Message contents are according to [clause FFS in reference FFS], except for the RRCConnectionReconfiguration message which has exceptions as defined below:

[Table x.x.x Contents of RRCConnectionReconfiguration message]
RRCConnectionReconfiguration-r8-IEs ::= SEQUENCE {


measurementConfiguration


MeasurementConfiguration





mobilityControlInformation


MobilityControlInformation





nas-DedicatedInformation


NAS-DedicatedInformation





radioResourceConfiguration


RadioResourceConfiguration





securityConfiguration



SecurityConfiguration





ue-RelatedInformation



UE-RelatedInforamtion






...

}

The objective would be to add the section of message contents which is within one SEQUENCE { } structure.

The following proposal is similar to what is used in RAN2 for TS36.331 for addressing handling different releases:

SystemInformationBlockType1 information element
SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




SEQUENCE (SIZE (1..6)) OF SEQUENCE {



plmn-Identity




00001,




cellReservedForOperatorUse

false



},



trackingAreaCode-r8-IEs



0,



trackingAreaCode-r9-IEs



7,


cellIdentity





3,



cellBarred






false,



intraFrequencyCellReselection

true,







cellReservationExtension


false,



csg-Indication





false


},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






-40






},



















   

frequencyBandIndicator



12,


schedulinInformation



SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {



si-MessageType
[1]




aa,












si-Periodicity
[1]




ms80,




sib-MappingInfo
[1]




cc,












si-MessageType
[2]




bb,












si-Periodicity
[2]




ms80,




sib-MappingInfo
[2]




dd










},


systemInformationValueTag


0,







...

}

6. Conclusion
When defining RRC message contents in test specifications we would like for RAN5 to take into account the  recommendation that were proposed in this contribution as input for the baseline assumptions of the format of RRC message contents for LTE test specifications.
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